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SUMMARY – Multiply injured patients with severe chest trauma have different combinations of 
associated extra thoracic injuries making their treatment complex. Severe pain is a prominent symp-
tom in a vast majority of severe chest injuries and causes deterioration of respiratory function. Epi-
dural analgesia provides efficient pain relief but its use in this group of patients is burdened with 
complications, contraindications and technical difficulties. We present two cases in which epidural 
analgesia was successfully used in polytrauma patients with severe chest injuries and hypoxemic respi-
ratory failure, and discuss advantages, possible pitfalls and complications
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Introduction
Severe chest injuries are responsible for 25% of all 
trauma deaths, and in 25% are a contributing cause of 
mortality. Multiply injured patients with severe chest 
trauma have different combinations of associated extra 
thoracic injuries making their treatment complex1,2. 
Severe pain is a prominent symptom in a vast majority 
of severe chest injuries. It causes deterioration of respi-
ratory function due to splinting, inhibition of cough 
and retention of secretions with formation of atelecta-
sis. Epidural analgesia provides efficient pain relief and 
it has been advocated as a preferred modality of pain 
relief in chest trauma for years. On the other hand, the 
use of epidural analgesia in multiply injured patients 
with severe chest trauma is burdened with complica-
tions, contraindications and technical difficulties. We 
present two cases in which epidural analgesia was suc-
cessfully used in polytrauma patients with severe chest 
injuries and hypoxemic respiratory failure and discuss 
advantages, possible pitfalls and complications
Case report 1
A 30-year-old previously healthy male was admit-
ted to emergency department after car accident. He 
fell out of the car during the crash and was found lying 
on the ground sometime after. On arrival he was 
awake, disoriented, with no recollection of the event, 
complaining of pain in the left shoulder and chest and 
his body temperature was 32 ˚C. He had laceration of 
the scalp in left temporal region and subtotal amputa-
tion of left auricle. Extensive subcutaneous emphyse-
ma of the face, neck, chest and abdominal wall was 
present. His respiratory rate was 25/min, peripheral 
oxygen saturation 95% with high concentration oxy-
gen mask and arterial blood pressure 110/70 mmHg. 
Breath sounds were diminished on the left. He had 
flail chest area on the left lateral chest wall. Left tho-
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racic drain was inserted. Computed tomography (CT) 
scan showed bilateral pneumothoraces (maximal width 
4 cm on the left and 2 cm on the right), pneumomedi-
astinum and pneumopericardium, extensive contu-
sions of the left lung and of upper and middle lobes of 
the right lung, 2nd to 12th multifragmental left rib frac-
tures with severe displacement of the fractured frag-
ments of 9th to 12th left rib, fractures of 1st, 7th and 12th 
right rib, multifragmental fracture of left clavicle and 
ruptured spleen with intraabdominal hemorrhage but 
without active contrast extravasation. Lactate level was 
7.3 mmol/L at admission.
U/L). Respiratory function deteriorated with develop-
ment of hypoxemic respiratory failure (arterial blood 
gases pO2 6.9 kPa, pCO2 4.4 kPa and pO2 87%). Pa-
tient was considered a candidate for trial of noninva-
sive ventilatory support but it was unfeasible due to 
reconstruction of left auricle. Thoracic epidural cathe-
ter was placed at midthoracic level and continuous epi-
dural analgesia commenced with a mixture of 0.1% 
levobupivacaine and fentanyl 2 mcg/ml at the rate of 8 
ml/h. Analgesia was supplemented with intravenous 
boluses of pethidine and paracetamol. Inhalational 
therapy with salbutamol and ipratropium was started 
for bronchospasm and physical therapy as tolerated. In 
the course of the next 3 days, the patient remained he-
modynamically stable but with borderline respiratory 
status (arterial blood gases pO2 7.5-8.8 kPa, pCO2 
4.7-6.3 kPa, SO2 89-93%, ScvO2 60-76% and lactate 
level 0.8-1.1 mmol/L). On the 4th day, the progression 
of bilateral pulmonary infiltrates was noticed on chest 
X-ray with elevation of C-reactive protein to 256.4 
and procalcitonin to 4.40 mcg/L. Treatment with 
moxifloxacin was started. Epidural catheter was re-
moved on the 6th day and analgesia continued with 
oral tramadol and ketoprofen. Patient became restless 
and uncooperative so sedation with continuous infu-
sion of dexmedetomine was started. Afterwards pa-
tient showed continuous improvement of respiratory 
function and was eventually transferred to the ward 
after nine days of treatment in ICU. Osteosynthesis of 
the left clavicle and amputation of the left auricle were 
performed on 18th day of hospitalization and patient 
was discharged from hospital after 20 days. Sixteen 
months after trauma patient reported moderate func-
tional impairment with no chronic pain.
Case report 2
A 59-year-old male was admitted to emergency 
department after a fall from a height of 3 meters on a 
metal rod. Patient reported taking warfarin after two 
episodes of pulmonary embolism 4 and 6 years ago, 
but was otherwise in good health. On arrival he was 
oriented and complaining of dyspnea and pain. Exten-
sive subcutaneous emphysema of the neck, chest and 
abdominal wall was present. Flail chest area on the 
right lateral chest wall was present with 1 cm wide 
penetrating chest wound. Air leak was audible through 
the chest wound. His respiratory rate was 30/min, pe-
Figure 1. (LEFT) Chest CT scan showing bilateral 
pneumothoraces, extensive contusion of the left lung, 
contusion of the right lung, and massive subcutaneous 
emphysema (RIGHT) Three-dimensional CT 
reconstruction showing severe displacement of the 
fractured fragments of 9th to 12th left rib
Exploration and sutures of scalp wound and recon-
struction of left auricle were performed under local 
anesthesia and sedation with ketamine. Analgesia was 
commenced with continuous infusion of sufentanil 
and with boluses of metamizole and paracetamol. He 
was hemodynamically stable and respiratory sufficient. 
Severe subcutaneous emphysema precluded thoracic 
and abdominal ultrasound examination. Control CT 
scan was performed the next day and revealed slight 
regression of pneumothorax on the left side and of 
subcutaneous emphysema. There was no progression 
of intraabdominal hemorrhage. Hemoglobin level de-
creased from 123 g/L at admission to 101 g/L and 
thrombocytes dropped to 99x109 Laboratory analysis 
showed increased creatinine of 254 mmol/L and ele-
vated transaminase levels (AST 617 U/L, ALT 495 
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ripheral oxygen saturation 90% with high concentra-
tion O2 mask and his arterial blood pressure was 90/60 
mmHg. Chest drain was placed on the right. Chest 
CT scan showed extensive subcutaneous emphysema, 
pneumomediastinum, right-sided pneumothorax, 
small left sided pneumothorax, laceration of the right 
lung, laceration of thoracic wall at the level of 6th and 
7th right rib, 3rd to 12th multifragmental right rib frac-
tures with severe displacement of fragments of 6th to 
9th right rib. Abdominal CT scan showed a small 
amount of liquid below lower border of the liver, dis-
section of abdominal aorta extending from 2 cm infra-
renaly to bifurcation and fractures of transverse pro-
cesses of L1 and L2 bilaterally and L3 and L4 on the 
right. Prothrombin time at admission was 0.27 and 
INR 2.31. 
respiratory and hemodynamically stable during the 
night but the following morning respiratory function 
significantly deteriorated. Arterial blood gasses showed 
hypoxemic respiratory failure (pO2 7.05 kPa, pCO2 
5.97 kPa and SpO2 88.7%). Coagulation parameters 
were within normal limits. Epidural catheter was 
placed in left decubitus position. Placement of the 
catheter was technically difficult due to inadequate po-
sitioning of the patient and subcutaneous emphysema 
that precluded orientation. Attempt was made at mid-
thoracic level, but was unsuccessful, so a catheter was 
placed at lower thoracic level. Epidural analgesia was 
started with 10 ml bolus dose and continuous infusion 
of 0.1% levobupivacaine and fentanyl 2 mcg/ml at the 
rate of 10 ml/h with additional boluses of 3 ml. There 
was a significant improvement in respiratory function. 
Patient was transferred to the ward on the third day. 
Epidural catheter was removed on the fifth day. After 
that, analgesia consisted of a combination of oral tra-
madol, ketoprofen and paracetamol. Further treatment 
in the ward was uneventful. Patient was discharged 
from the hospital after 13 days. Sixteen months after 
the trauma patient reported mild restriction of respira-
tory function and no chronic pain.
Discussion and literature review
Severe chest trauma causes respiratory failure by 
multiple mechanisms. Pain causes hypoventilation and 
cough inhibition that makes the patients predisposed 
to developing atelectasis, retaining secretions and 
pneumonia. Gas exchange is impaired in injured lung 
and in areas of atelectasis with ventilation perfusion 
mismatching and development of right to left shunt. 
An injury to the chest wall produces altered breathing 
mechanics, especially in the presence of flail chest. De-
terioration of respiratory function often becomes evi-
dent 24 hours and later after the injury3,4. Patients with 
severe thoracic trauma have significantly prolonged 
mechanical ventilation and ICU stay with higher rates 
of sepsis, respiratory and multiple organ failure 5.
Effective analgesia prevents atelectasis, enables re-
moval of pulmonary secretions and physical therapy, 
thus decreasing respiratory complications, mainly atel-
ectasis and pneumonia. Opioids are efficient for allevi-
ating static pain but are less efficient for dynamic pain 
and have well known side effects like respiratory de-
pression, cough inhibition and delirium which are es-
Figure 2. (LEFT) Chest CT scan showing bilateral 
pneumothoraces, extensive contusion of the right lung, 
contusion of the left lung, massive subcutaneous 
emphysema (RIGHT) Three-dimensional CT 
reconstruction showing severe displacement of fractured 
fragments of 6th to 9th right rib
Volume resuscitation with crystalloids and colloids 
was commenced and prothrombin complex was ad-
ministered. Urgent right-sided thoracotomy was per-
formed with middle lobe lobectomy, sutures of upper 
and lower lobes and reconstruction of chest wall with 
fixation of 7th and 8th rib with plates. During surgery 
patient received 500 ml of packed red blood cells. 
Postoperatively, patient was sedated and mechanically 
ventilated for 3.5 hours and then extubated. Postop-
erative analgesia was commenced with continuous in-
fusion of sufentanil and paracetamol. Patient remained 
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pecially undesirable in patients with severe chest trau-
ma. Multimodal analgesia that includes the use of 
epidural analgesia or regional nerve blocks is consid-
ered the mainstay of therapy.
Use of epidural analgesia for rib fractures, when 
compared to opioids, demonstrated better respiratory 
function with reduced duration of mechanical ventila-
tion and decreased risk of pneumonia 6,7. Gage et al 
found in their study that epidural catheter placement 
significantly reduced risk of dying in patients with blunt 
chest injury with three or more fractured ribs8. Jensen et 
al demonstrated survival benefit with the use of epidur-
al analgesia compared to alternative care in patients 
with rib fractures despite greater injury severity.9.
However, data from the studies are inconsistent. 
Meta-analysis that included eight studies and 232 pa-
tients showed that epidural analgesia did not provide 
mortality benefit or shortened ICU and hospital 
length of stay in patients with traumatic rib fractures10. 
In recent guideline for pain management in blunt tho-
racic trauma, epidural analgesia is conditionally rec-
ommended over nonregional modalities but the qual-
ity of evidence was poor. Authors noticed that if fac-
tors such as age, number of rib fractures or severity of 
injury are considered a stronger positive magnitude of 
effect may be observed for certain outcomes of inter-
est11. This guideline is in contrast with its older version 
that provided level 1 recommendation in favor of epi-
dural over narcotic analgesia7. In formalized expert 
recommendations, experts recommend epidural anal-
gesia for complex (multilevel) or bilateral injuries 12.
Flail chest is defined as three of more consecutive 
rib fractures in two or more locations creating a flail 
segment. Clinical diagnosis is made when paradoxical 
motion of chest wall segment is observed during respi-
ratory cycle and during coughing. It is usually accom-
panied with underlying pulmonary contusion and as-
sociated with higher morbidity.Use of epidural analge-
sia in patients with flail chest provided reduction of 
mortality3,13.
Optimization of analgesia with addition of epidur-
al analgesia to multimodal regimen may obviate the 
need for invasive mechanical ventilation. Intubation 
and mechanical ventilation are undesirable and should 
be avoided whenever possible due to associated com-
plications, mainly ventilator associated pneumonia, 
prolonged immobility, limited physiotherapy and pro-
longation of ICU and hospital stay. With a selection of 
appropriate patients non-invasive ventilation can be 
used successfully in trauma patients14.
Patients with severe chest trauma often present 
with concomitant injuries and conditions like acute 
traumatic coagulopathy, thoracic vertebral body frac-
ture and spinal cord injury that are considered absolute 
contraindication for epidural analgesia. Bulger et al 
conducted a study that showed wide variability among 
practitioners regarding contraindications for thoracic 
epidural analgesia following rib fractures. The areas of 
greatest controversy involved minor spine injuries and 
minor coagulopathy. Cervical and lumbar spine frac-
tures and traumatic brain injury are considered relative 
contraindications. Careful neurologic assessment must 
be performed before placing an epidural catheter15. 
Multiply injured patients often present with hypovole-
mia due to hemorrhage and hypotension which are 
also considered relative contraindications. Epidural 
catheters are usually placed after initial resuscitation 
and hemodynamic stabilization. 
In severely injured patents, epidural catheter place-
ment is often technically very challenging due to dif-
ficulties in positioning. Optimal position for epidural 
insertion often cannot be achieved and maintained 
due to pain, injuries and impaired respiratory function. 
This can possibly lead to increased incidence of com-
plications related to placement of epidural catheter 
like dural puncture.
Patients with severe thoracic injuries are often se-
dated and invasively mechanically ventilated from ad-
mission. Epidural analgesia in those patients is mostly 
considered contraindicated due to perceived increased 
risk of nerve and spinal cord injury.
Efficient analgesia for thoracic wall injuries can 
also be achieved with paravertebral block. Injection of 
local anesthetic in paravertebral space produces unilat-
eral sensory and motor block covering up to six sen-
sory dermatomes. Reported advantages of paraverte-
bral block in comparison to epidural analgesia include 
less hypotension and better mobilization16. In patients 
with bilateral rib fractures or if more than 6 levels are 
included, epidural analgesia is a preferred method of 
regional analgesia12. If epidural analgesia is 
contraindicated,a technique with two paravertebral 
catheters can be used. The presence of subcutaneous 
emphysema and hematoma hinders the use ultrasound 
guidance and makes insertion of paravertebral catheter 
technically difficult. Novel regional anesthetic tech-
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niques like serratus plane block are increasingly being 
used for the treatment of pain originating from chest 
wall but data on their efficacy is still scarce3. 
In conclusion, epidural analgesia in multiply in-
jured patients with severe thoracic trauma is under-
used and understudied. High quality data about the 
benefits and risks of epidural analgesia in this specific 
group of patients are lacking. Although the use of epi-
dural analgesia is often limited in this setting with spe-
cific contraindications, technical difficulties and in-
creased risks, in carefully selected patients it provides 
very efficient analgesia with awake, cooperative and 
spontaneously breathing patient. Careful individual-
ized benefit risk assessment is necessary. Use of epi-
dural analgesia for multiply injured patients with se-
vere chest trauma requires further investigation.
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Sažetak
PRIMJENA EPIDURALNE ANALGEZIJE  
KOD VIŠESTRUKO OZLIJEĐENIH BOLESNIKA S TEŠKOM TRAUMOM PRSNOG KOŠA:  
DVA PRIKAZA SLUČAJA I PREGLED LITERATURE
N. Sulen, T. Šimurina, E. Karuc i A. Tolić
Bolesnici s teškom ozljedom prsnog koša često imaju različite pridružene ozljede drugih organskih sustava što čini nji-
hovo liječenje vrlo kompleksnim. Bol je prominentan simptom teških ozljeda prsnog koša i neliječena doprinosi pogoršanju 
respiratornog statusa. Epiduralna analgezija je učinkovita metoda liječenja boli, ali je njena upotreba u ovoj skupini bolesnika 
često ograničena specifičnim kontraindikacijama, mogućim komplikacijama i tehničkim poteškoćama. Prikazujemo dva slu-
čaja u kojima je uspješno primjenjena epiduralna analgezija kod politraumatiziranih bolesnika s teškom ozljedom prsnog 
koša i hipoksemičnim respiratornim zatajenjem.
Ključne riječi: epiduralna analgezija, ozljeda prsnog koša, multiple ozljede, respiratorno zatajenje
